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1Memorable learning can happen when the whole family shares the thrill of discovery

together, The fascination of the night sky presents a perfect opporlunit  y for gifted parents and

children to experience the tradition of passing on knowledge from generation to gcnerat ion.——-

}Vight colors in the scrod signlfj  ihc Ji~orld  and thr  sfars thot swtwutd  it. 711c  seeker of wisdom drctws delicate Iimsj

(hm  scoops thr scrod mdpows it bock over itsd~  colors blending, rc[lirt~ing them fo the cwth from  which tlq’ came

Bright COIOM O}Z the grc@lics di.vplay wonitos .vigt]jjl the IJme[ cId the stors  th[II smuwm’  it, 71w swker of >+,i.dom

drags digitized pixct.v mross  the straw, cnhoncing the itmge  for the Internet, then closes the jltc,  colors hIetding,

rc[w-ning them to the dotdaw from  which they c(~t)le--ror[lll)ozitlcl nwssagcs  that traveld throligh spcice ft”ot)) at]

instt-utnmt  sent there Jronl here.

(hw lives spring out of the earth, Ow eyes 1[~ up to the stcwx bcyoncl Olir minds expend beyond the brimming

boundaries to discover mot-c, whicfz Me dra~t’ deeply witi~in ourselves to cwltvtrmt an ever trwr pict tire, We express

our experience smtwhow,  in a song  a gesture, cl whisper of low, cltl ac:tion of iiving, o sciatt(fic  theory-- utlti] }~q like

the colors of the smz~ arc pourccl  bock itlto the mrth fiottl  which MIC cottw, cmd younger windv, new sinkers o f

~t~isdom come into their own.



J3y night I squint my eyes to pcaetrate the mysteries of distant stals and planets. Jly day 1 look into the equally

iascrutab]e gif[cd and talented faces of nearby children. 1 stretch oat my arms, reachiag for a connection between the

two. 1 lean my hands across the keyboard of a NASA computer at the Jet l’ropulsicm  laboratory, writing cxperimeatal

curriculum, as 1 capture in silicate memory  some innovative ways for tcachcrs to bring space sciemcc to

schoolchildren of al 1 ages. I’hcn 1 race across tow)] to the real l(ll)f)rc[lor)~--(llc’  clmsroow--to  pat the ideas into action,

from the outer planets to the immr city, where it counts. Whm I step iato the room, 1 ask stodcnts  to stand up out of

their scats, reach their hands LIp and deep into their minds to stretch their imagination. l)cpcnclirlg on the day, wc may

bc mcasuriag  out the relative distances of the plaacts, or work irlg in teams to plan an interplanetary exploration

mission.

Whm I teach about space science as enrichment for a giflcd program, 1 hope to inspire, a healthy self-awarmcxs, a

collurally-rich global awareness, and a science-]itcratc co.~n)ic  awareness, intctpcrsoaal,  intercultural, intergalactic in

scope. A tall order? Yes, but it’s what wc mvsl  provide when wc have alcrl third-g, ractcrs asking, }i’)m(’s  hcyod /l/e

ut~iverse? When we have taleated four[b-graders creating dramatic versions of the formation of the solar systm.

WhcII wc have ctivcrgcnt  thinking fifth-graclcrs designing, imagiaativc details for ncw spacecraft. WJICII wc have

bright middle school and high school students looking askance with skcpt ical eyes, jarrccl  by the WOIIC1’s downside,

vaguely hoping for a futarc worth striviag for.

]jI)[JCA’J’ING.  C)lJI{  COSMIC.. A_W_A~<llNl 1SS

Gifted young  peop]c often thiak that what wc teach them ia scicncc  is somehow set. Noth in.g is new under  the Sutl.

Missing from the cquat ion is the thrill of real discovery, and the awareness that tml discoveries arc iakittg place

<’ Wryday!

(h) the opcniag page of Gabriel M4rquez  Garcia’s novel Om }Imdtwl YC(JPJ of ,Soli/m/c~, a Gypsy named hlclqaiadm

comes through town hawking the marvels of magnetism. “’1’hiags have a life of their owII!”  be declares. With that

tantalizing  point of view, wc cat) approach lhitf~s it] a ncw way.



I Icte we arc: ours is the first generation in tbc hi.!lory qf )7111ncIt?ily  tbal has seen I;ar[b  from space. l;rotn space no

political boundaries ate drawn. l;artb is something whole, part of a larger whole, a solar system, a galaxy, a tlr)ivcrse.

Space cxp]oration  is no longer a rivalry betweca compcliag idmlogics,  bul all internationally cmopcrativc endeavor

that cmtritmtcs  to global awareness, intercultural appreciation, and world-wide scicacc literacy. ‘1’hc wonder and awc

of the sheer scale of the night sky mcr.gcs with scient itic theory as we refiac our uaclcrstaading  of what these fhitlgs it)

tbc cosmos  really are.

Koswos fKoopoo),  in tbc original Greek, means the beauty and mdcr oftbc uaiversc. Cosmology is the study of bow

wc form our world view, our coaccpt of bow it all fits together. I low do wc bclp our young people attain their own

sense of cosmic awareness?

‘1’bc first step is to recapture that sense of wonder that the sky offers to every one of US. I’broaghcmt  human bis[ory,

pcop]c evcrywbcrc have projected onto the heavens their most impassioned stories. Skywatchitlg  is onc of the oldest

pas[imcs  of all ])umaakind. I~or thousands of years people have observed and kept track of movements of tbc Sun, tbc

nearby planets, the distant stars creating comp]cx systems of obscrvatioa  aacl applicaticms of astronomical data z(.~ing

otdy /Ae tec)lnolo~p off he naked eye, lLvca today, loohing, with our own eyes is the best place to start!

Astronomical know]cdgc  is based on injwnce  from the cviclcncc of tbc light that we sec. What wc scc of the stars

and other cclcst ial bodies reacbcs us through space, filtered through tbc Jtarlb’s  atmosphere, ‘I ‘he 1 igbt enters into our

eyes wbcrc it tri.ggcrs  responses in our retina aad alerts our mincl to notice. IWCN with advanced technology, all we

really know about tbc stars and planets is the malt of carcfal thought about the mcaaing of the light that wc sec.

1,ooking at the evidence is a mix of crcativc infercncc  and scientific intuition.

‘1’hc main disadvantage about teaching space science in a school sct[ing is that the night sky is not available to us as a

direct tcacbing tool during the day. Observing must bc assigned as bomcwork.  ‘1’his provides a perfect chance to

engage tbc whole family, from wisdom to inaoccnce.



As a jiiJv~i/y project, skywatchiag bcccmes aa opporluaity for tbc g,cacraticms to learn together. }\y rctraciag the

pathway of the aacicnt  skywatchers, wc discover our own innate abilities to observe, perceive and reasoa about the

events of the sky--and most importantly, how lo shine the.w e.xperietws.  When we recover this imporlaat  knowledge

by direct experience, the technical and mathcma~ical concepts become easier to grasp later otl. 1 am goit~g to share

with yoa some practical ways to make this happca,

Cl<luj’lli  .YQIJL<  o_wN l’LI{s.oNAl,._<)Ilslj,r{v_A’l’c)I{Y

Yoor  Plil<SONAI.  OIIS1;I<VA’1O1<Y  is ANYW1 lI;I<I; you are whea you OIISliRVl;  an cvcat in the sky. ‘1’o include

every direction, you may ncccl several vaatage points, or yoa may be Iacky cnougb to tlaci that ONC spot offers you a

wide cxpaase of sky. YOLI arc year owa iastrmcat. Year eyes arc natural binoculars. Your  mind is athmcci to

I)at(cros.  Your arms cat) help you mcasarc aaglcs.  You can staacl on your frost porch, or in your backyard. Yoa can

staacl on tbc balcony of your apartmer~t, or yOLI  can look out your window. Wherever a patch of sky is visible-- yoa

cat) OJ\SI;f<Vli!

‘1’hc m o s t  imporlant  thing is  to retarn agc{itl ad ag(~in t o  youl  PIU<SONAI , O1lS}il<VA’1’C)RY  to COIICC(

O} IS1;RVAI’1ONS  to watch for l’Al’’I’l;f<NS,  and to atlcmpt  to LJNIIIIRSI’AN1)  what the pat[cros  imply. Oacc you

have spctl~ time looking for yoarself--  the literature of space science, astronomy, and archacoastronomy will opca ap

to yea-- because yoa will kaow what they are talking about, from J; Xl)J\f<lllNCI1.

1 Ierc’s a sccac I’d like to see played oat by gifted families across the nation:

11’s after dark. F,arly cvcaiag. You, the wise parent, make some popcora or hot chocolate, or wllatcver may bc the

right toacb. When yoa’rc ready, tarm off the ‘l’V, or aay other distracting elcc.tronic clcvicc. Announce  to your childrca

that there’s a special show yoa want them to see, oatsidc.  Over all objcclions,  stand firm. If there’s a chill ia the air,

have cvcryonc throw on a jacket. Step outsiclc. ‘1’urn off the pc)rch Iigllt. IJind a comfortable spot free of the direct

glare of ncarhy lights. 1 Iave everyone take ia a clccp breath aacl look up, lct[iag OM the air in an auclible 7h-D,i\ “[’he

stars! Just look! II) the City? C.aa’t see huadrecls, but only a few clozcn? f)o}) ‘t /e/ f/m/ sfop jwf  Can ‘t name a

constc] Iat ion? l)OH ‘I M)owyf See what J~atlcrns yoa scc with year owm eyes! Jast look! 1,ook for a while. See what you

see! 1,et your eyes waadcr across the cxpaasc of night sky. Keep Iookiag aad you start seeing n~ore.  I’hiags  you dicln’t



qui(c notice at first, like the different colors of stars. After about tea or ftftcci)  minutes, your eyes seem sudclcaly  to

grow in their ability to S1111.

‘1’hc  1 Iorima  is that part of your visual ficlc! where the sky seems to meet the edge of the world. ‘1’be I’rue  } Iorimn is

where the sky seems to meet the ground without anything it) tbe way--trees, hills, mo~lntains,  buildings--for exanlplc,

looking out from the shore of an occtm. Point straight ahead and then t um abom to describe a circle to represent the

‘1’ILIC ] ]orizon ]Ookiag from your pcrsoaal  observatory, in all dircctioas, 3600 around.

Azitmi(h: Notice what you scc on the }Ioriz.on from year I’crsoaal observatory. Maybe there’s a tree straight ahead, or

a Ielcphonc  pole off to the sicic, or the roof of the building, across the way. Stand up, looking inic) the directioa that

<,ivcs you your own jcworilc view of (he l?i@  .sk~~;  poiat bolt) arms outstrctchccl straight ahe:id, call this (F’; keeping

your left arm straight ahcacl, point your right arm directly to your right, forming a right angle, 90”; still keeping year

left arm straight ahead, point your right arm clircctly back bcbincl you, fomiag an angle of 180°; I1OW return both

arms pointing straight ahead; this time keep your right arm pointing  stmight  ahcact and point your Icf( arm ciircctly to

your left, forming a Ieji aaglc (wcI1, actually, forming a right an.g]c  to the Icft), 270°; tbcn sweeping botb arms straight

ahead to 360° wbicb is the same as our 0° starting point, You bavc now marked off four cardinal dircctims  of your

own horizon  rcfercncc system. Notice the laadmarks, e.spccia]ly at the locations of your four nlait~ directions. “1’hcsc

buildings, trees, ancl other landmarks, arc your I Jorizoa Refcrcmcs.  ‘Ibis  measmcmmt  from 0° through 360° of the,

circle along the horizon is called the mimlith. You can calilmlc your 1 lori~olt  Rcfcrcncc  Sys(cm  by al ig,ning your

horizon rcfcrcaces to tbe four traditional cardinal dircctioas: Nor(b, OO; J;ast, 90°; South 180”; and WCS(, 270°,

AI/i/m’r:  Now point straight op. “Ibis is tbc Y,eailh, Wc can mcasore  how far up at) object is from tl~c boriyon. Notice
-y .

that if you point with onc arm to the trac horizon in any clircction and point straight up to the z,cnith point, that this

forms a right angle, or 90 0. ‘1’his measurement from 0° at tbc hori70n  to 90° at tbc zenith is callccl tbc al/i/w/e. Wc can

measure tbc an.ga]ar altitude ofaay object ia the nigb( sky.
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Yoa now embody a scientific ills(rumcat  that can help you keep track of@~@ what you sec and where yoa see it@

any parfic2/Iar firm and ptm:e. Point to a slar that interests yol~) Ily looking to see the horizon rcfcrcncc directly

below, yoa have the azimuth rcaciing. Ily estimatia.g the aaglc formecl from the horizon going up, you have the

altitude. II) your field notebook, yoa can jot clown the AZIMt_J’1’l  I and Al .’l’I’I(JIJI1  reacliags alrmg with the l) A’1’[i,

‘I’l  Mli & 1’1 ,ACl; of each observation, a drawinp. and clcscription  of what yoa sec. (1 ,alcr on, you can convert your

1 Iorimm  Rcfcrcncc Systc.In da(a to other rcferci~ce systems that astronomers use.)

If you sec a star straight ahead and op aboot halfway, now yoa can say, look, there, at 0° azimuth ancl 4S0 altiiadc. Or

there’s Vcaus at about 290° azimath and about 30° altitacic. Yoa can watch the same object from night to night at

same time and notice the gradual shift in positioa as Iiat(h wcads ils way al-oand  the San. Or notice how stars shift

position throug,hoat the night, as I ;arth rot atcs,

1 X!’IN ts_s.l?A:l:lM\Ns__Ql<  SI’AIM YolJ Sljl

lJravv aa arraagcmeat  of stars that atiracts yOLII atlcntion. Yoa clon’t have to KNOW aboat classical star constellations

at the outset to look and learn from groupings of stars. ‘1’hc first step is jast to 100K aad let the looking have an

effect on yea. l’ick any group of stars that iatcres(s  you, a well-known constellation, or simply a group of stars whose

amagcmcnl  remincis  yoa of a partica]ar shape, image or idea-- or perhaps a mythical figure. 1,ook for patterns,

groups  of stars that seem to form shapes as oar imagillat ioas try to make thcm htO  pict ares, as yoa might w’atct  I cloud

forms pass overhead on a summer day. COnncct the dots into tlgarcs that have mcaa ing for you or otherwise i I lastratc

so others call share in your imaginative ciiscovcry.  Tell each other what you see, ancl what it makes yoa imagine.

Make up and then act out a mythical story about a constellation yOLI discoverccl,

III our scientific age, we too often consi(icr mythic imag,cs as vcs[igiai reiics, vaiucd solciy for their iitcrary or

i~isioricai  interest. Yet the very names wc accept today for stars, planets, ancl constciiations are bascci ot) Greek,

Roman, Arabic, and Jimopcaa scicncc and mythoiogy.  ‘1’hc very cxcrcisc  of coastractitlg  oar own cosmic visioa in the

sky engages os in the very process that ancicnls  aad moderns aiikc share ia comnlon:  to Icara about si>ace is to learn

about oarscivcs as wcii.



lf ym’ve. takca your own time to cnricb your own life and the ]ivcs of year cbilcirm,  by Creating year ow’a personal

observatory, and collecting observations of year own, yoo’11  bc participating in tbc great events  of space cxplora(ion--

from Voyf/gcr to l’]ato, from tbc Sbocmakcr-]  my Comet strikir~g Japitcr to the appearance of Comet  1 lyakutakc,

from astrcmaats  living and working in orbit to bamans laadiag on Mars--sharing the wisdom, and passing it m. When

the wbo]c galaxy is their ncighborhoodj  you walk with a mincls-rm,  cosmic  awareness that can keep them sensible

wlm things get tough oa their own street.

. . .
What wc begin in tbc gifted elassrooa)  as a scieacc class that brings in tbc fandameatals  of physics, astronomy,

\

matbctnat its, and relates mythology, art, and tbc roots of cosmology--lnmt  be extcadecl as a truly,fi~u}ilicjr  experience

oa the, bomc front. It is cnoogb jest to be togetbcr for awh ilc, jast  lookiag from year personal observatory, ,ficm

wisdom to itvmcctm?,  all II?(? uwy (o th(~ stars,,. am] hack!
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Richard Sbopc studied itlkrcultural  co]~~tllt]t~icatiotlsat  the Uaivcrsity  of Minacsota.  IIc sluclicd  with mime masler

Marccl  MarceaLl. llellas pcrfol~lcd ll~itllc sl]oivs l~ascdoll lllytllical tllelrlcs  tllrotlgllol]t tllc LJllited Statcs,I;llrol)c,alld

Mexico. lIc  clcvisecl a kincstbctic approach tl~at uscs mimcto teach content across the curricula. llc founded an

cciucational  consultant company, Mime Media, to offer perl_ormances,  classroom teaching and teacher in-services in

school districts throughout Soutbcra  Califorl~ia atl(l Mexico, par~icLllarly forgiftcd  at1cltalctltccl cdacatioa.  }Icbccamc

fluent in Spaaisb  while stadyiag bilingual cclucalioa at tbc l_Jnivcrsity of the Americas in Mexico City. }Ic complctcd

h i s  11.A. in l,ibcral Staclics empbasiziog I;aglisb  aad aatbropology at Antiocb Universtiy, Ios A n g e l e s .  IIe is

currently }mrsuing  a combined Masters and I)octoratc prop,ram in Scieacc l;dacatioa  at the Uaivcrsity of Southern

California. llc is past chair of tbc Global Awareness IJivision of tbc Na[iotlal Associatiol~  for Gifted Chilclrca

(NAGC).  IIeisan  aciivc speaker  at edllcatioll col~fcrcllces ilaliotli\'id:~~ar[  iclllarly tl~c Natiot~al Scicace’lcachcrs
,.

Associatiot~  (NSTA).  llc is curtcatly  writing scicncc  curriculum for @5ASA’s Jet Propulsion laboratory as the
-.7

(:url-iculam l)cvclopmcat  1 cad  for the l’lato ]idacat ioaal Outrcacb  Program. 1 Ic is married and has two cl] ildrco


